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Abstract- The deployment of real-time video applications 
in the Internet has increased tremendously in recent years, 
and at the same time Layered Multicast Protocol (LMP) has 
achieved similar attention in the research community. Since 
LMP is regarded as one of the solution for real-time video 
applications, this paper attempts to assess the techniques 
employed in the current LMPs. We present a taxonomy of 
layered multicast techniques as well as the analysis of each 
facet of the taxonomy. Finally some research issues are 
highlighted. 
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presents the taxonomy of LMP techniques, Section 4 is a 
discussion and analysis on the LMP techniques, Section 5 
highlights some research issues, and finally Section 6 
concludes this paper. 
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Figure 1 : Layered multicast communication 
2. Overview of Layered Multicast Protocol 
1. Introduction 
The increasing deployment of real-time video applications 
in the Internet in recent years has increased the necessity for 
a better protocol that supports real-time video transmission 
over the Internet. This application has certain characteristics, 
which make it somewhat different from other Internet data 
flows. The characteristics are loss-tolerant, delay-sensitive, 
jitter-sensitive, and large user distribution [I]. Layered 
Multicast Protocol (LMP), which allows users with different 
network capacities to achieve different receiving rates, is 
regarded as one of the solution for video transmission over 
the best-effort Internet services. 
LMP operates on the Internet Protocol (IP) multicast, 
where it encodes video signal into multi-rate data signals 
using certain encoding technique. These data signals are then 
transmitted into layers or channels of a multicast session, 
where each layer carries certain level of video quality. At the 
other ends, receivers adapt their reception rates by joining 
and dropping layers. The more layers or the higher layers the 
receivers join the better video quality they perceive. Each 
receiver may achieve different layer subscription level 
depending on their network capacities. This enables 
receivers with different network capacities to experience 
different video qualities. 
The performance of LMPs is dependent on the techniques 
employed in the protocols. Given the active research 
undertaking and LMP is yet to reach its maturity, there are 
quite a number of different techniques employed in the 
current LMPs. The goal of this article is to assess the 
techniques employed in the recent LMPs based on certain 
classifications. This article is not intended to be exhaustive 
but to focus on the techniques employed in the current 
LMPs. The remainder of this article is organized as follows. 
The next section presents the overview of LMP, Section 3 
Figure 1 shows layered multicast communication in the 
Internet. At the sender, video signal is encoded into multi- 
rate data signals using a layering scheme. Four layering 
schemes are: currently used in LMPs, namely cumulative [2], 
non-cumulative [3], simulcast [4] and dynamic layering [ 5 ,  
61. Section 3.1 discusses the detail of each layering scheme. 
The encoded data signals are then sent to multicast layers or 
channels for multicast transmission. 
At the other ends, receivers receive video transmission and 
perform video decoding. Video decoding is performed upon 
receiving data packets from the sender, and the decoding 
process is dependent on the encoding technique used at the 
sender. 
Another important task performed in layered multicast 
communication is rate adaptation. The goals of rate 
adaptation are to control congestion, and to ensure each 
receiver achieves higher and smooth receiving rates. Rate 
adaptation can be performed either at the sender or at the 
receivers. Rate adaptation at the sender is performed by 
adjusting layers’ rate according to aggregate receivers’ 
bandwidth. To perform the sender‘s rate adaptation, 
informatiori about receivers’ network status is required. This 
requires feedback from all receivers. On the other hand, 
receivers’ rate adaptation does not require feedback, but is 
performed by subscribing and/or dropping layers at 
receivers. ‘Typically subscription level must not exceed the 
estimated target reception rate. 
Most LMPs estimate target reception rate using TCP 
equation model. In order to estimate the rate using TCP 
equation model, two important parameters, namely loss rate 
and round trip time (RTT), have to be estimated. However, 
estimating these parameters is problematic in layered 
multicast communication. 





